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^UEHTPH^yrA m. 7MMmi bsbeqehhhx ^ctpiu m 

EHJUCOCTH 

OdJiacTB TeXHHKH 
HacTOflmee EsodpeTeHEe othocetch k odopyaoBaHBio Am 
5 ueHTpodesHoro passeJieHEfl semecTB, a doJiee KOHKpeTHO k ycT- 

pofiCTBy jyiH yflaJieHEH BSBeffleHHHX ^CTB^ E3 SBflKOCTE. 

IIpeflfflecTByBmBt yposeHB lexHEKE 
MsBecTHa ^eHTpE^a y^ajieHHa BSBemeHHUx ^cteh bs 
KimKOCTB ( Beckman Instruaien-bs Ges.m.b.E, Austria , 
10 "npEdopH Rm HariHHX EccJie;ioBaHEfi e dEOJiorEqecKofi npoMHm- 
jieHHOCTE", MEKpo^ra, MO^xeJiB E, II, 12. p. 4). cosepKaiuafl 

POTOP C BepTEKaJIBHOfi OCBH) BpameHEfl, Ha KOTOpOM yCTaHOBJie- 

Ha no MeHBUieS Mepe oasa smkoctb, EMeKmaii nposojEroBaTyio pas- 
nejiFTeJiBHyio dojioctb, npojtoJiBHaH ocb KOTopo2 HaiuioHeHa k 
15 OCH BpameHEH poTopa. B Ka^ecTse cocy^o3 EcnojiBsyroT npo6Bp- 

ICE B KOTOpHe SaJLEBaffiT HUmKOCTB C BSBemeHHHMB HaCTBUaME. 

nepEe^epEfiHaH OTHOcEiejiBHO ocE BpameHEa poTopa ^acTB npo- 
<5EPK^ pa3Me^eHa HEKe ee djmsJieMefx k ocb BpameHEH poTopa 
^CTE. B pesyjiBTaTe ^eHTpE^EpoBaHEH ocameBmie ^oTism 
20 coc3EpaK)TCH B nepEcJepBtHoS ^cte npodEpKB e o6pa3yiDT ocaflOK, 

Hajl KOTOPHI/I HaXOSETCH O^IEmeHHafl TOKOCTB. C^OpMEpOBaHHHH 

ocajioK ocTaeTCH b KOHiaKTe c o^eHHog kerkoctbk), flpyrBME 
cjioBaME npocTpaHCTDeHHoro pasfleJieHEH ocajiKa e owhhoe 
m'imocTM He EpoECXomET. B pesyJiBTaTe 3Toro, ^epe3 onpefle- 
25 JieHHHfi npoMeiKyTOK BpeweHB npoE3oiijieT mm^m ocaKffeHHHX 
qacTEU odpaTHO B owHHyro tokoctb. ^to cHEKaei ee Ka- 

q:eCTB0 OHECTKE. ^ 

KpoMe Toro. onepauES yaaJieHEH owhhoh siwkocth obh- 
3aHa c B03M0SH0CTBK) BSi^BBaHEH ocaflKa, B pesyjiBTaTe ^ero 
30 3Ta onepaaEfl c TpyflOM noOTaeTCH aBT0MaTE3a^BE. 

PacKpHTBe B306peTeHBH 
B ocHOBy E30dpeTeHEH no^nosena sa^a^ cosaaTB ueHTpE-^ 
Syry y^^JiBHEH BSBemeHHHX ^acTEn e3 ^oote, b KOTopoii 
^xieTpacnoaiomeHEH pasfleJiETeJiBHHX nojiocTet er.KOCTeE odec- 
35 no^EBaJiocB 6h caMonpoESBOJiBHoe npocTpancTBeHHoe oT^iejieHEe 
oca^^^ OTO^eHHofx t^octe e Tew oBMmA noBumeHEe Ka^ecT- 

Ba OHBCTKE. ^ „r^-na 

3Ta sajia^ pemaeTCH tbm, hto b ^eHTpEClJy^e sjk yjiajie- 
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HUH BssemeHHHX ^acTim us jkhskocth, coflepsamet poTop o sep- 
THKaJTBHoS ocBD BpameHiM, Ha KOTopoM ycTanoBJieHa no MeHB- 
laeii Mepe ojiHa eMKOCTt, HMeKmaa npo^ojiroBaTyK) passeJiHTeJCb- 
Hyio uoJiocTi., npo;nojiBHaH oob KOTopoS HaimoHeHa k ooh spa- 
5 meHHSipoTopa, corjiacHO HSOcSpeTeHHE), nepHcepHKHan othoce- 
TeJiBHb ocH BpameHHtt poTopa -qacTi. pasaeJEHiejiLHofi dojiocth 
pasMemeHa sHine ee djnisJieKameS k och BpameHHa poTopa ^ctk 
H B eMKOcTH BHHOJiHeHa DOjrocTB ffiofl cdopa ocaaweHHHX ^CTunXt 
pacnojio.aeHHaH HHse a aajiLiiie nepH^epnaHot ^cth pasflieJiH- 
10 Tejr&Hot nojiooTii h coodmeHHaH c HeS. 

3 nponeoce ueHipodesHoro passejieHHE BSBeneHHHe b shs- 
KOCTH -qacTimH SBHraDTCH OT OCH BpameHHE poTopa BBepx E B 
oTopoHy nepHaiepEiiHoii nacTE pa3;5ejfflTejii>H0fi dojioctb, e3 ko- 
Topol OHE nonasaiDT b nojtooTB «jis cdopa ocaKjteHHHX -qaoTHa, 
15 r?ie $opMEpyB3T oca^oK Ha Handojiee jBajieHHofl: ot och spame- 
HEH poTopa DOBepxHocTH. IlocJie njiaBHofi ociaHOBKE poTopa 
o-qHmeHHaH samicocTB uok sefioTBEeM CHJm TaacecTH BOSBpamaeT- 
cfl B (5jiH3JiesaEEyK oiHocETejiBHo ocE BpameHES poTOpa "qacTB 
pa3ji;ejmTeJiBH0E noJioc^TE, a ocaflOK ocTaeTCH b hojiocth xna. 
20 cbopa ocasseHHHX -qacTHii c HedojEbimaM KOJiE^ecTBOM m^ocTKo 
TaKHM odpasoM npoHcxojoiT oaMonpoHSBOJiBHoe npocTpaHCTseHHoe 
OT;nejieHEe ocajpca ot o^nmeHHot khjikocte. Jxgjtmm cjiosaME 
HeT HeodxoflHMpcTH HcnojiBSOBaTB Kaitoe-JiB(5o aBTOMaiE^eoKoe 
npEcnoco(5jieHHe ejie onepaTopa jcjh ocymecTBjreHEa btoh onepa- 

25 IIEE. 

KpoMe Toro EOKJUO^eTCH jpiggysEJi ocaJKHeHHHX -^csm o(3- 
paTHO B SKUKOCTB, Tro rapaHTEpyeT bhcokos Ka^ecTBO o^ct- 

KE SaajlKOCTB. 

KpaTKEft nepe^eEB -^epTesefi 
30 npeHMymecTBa n30C5peTeHEfi cTanyr dojiee eohhthu hs cjie- 

;!^yKjmero KOHicpeTHoro npHMepa ero BHnoJineHES h -qepTeEet, Ha 

KOTOpHX; * 

$Er, I EsodpasaeT poTop iieHTpH^yrH yjiaJieHEH 

BSBenieHHHX ■^aCTBU B3 KSCmCOCTE C yCTaHOBJreHHHMH b HeM eM- ^ 

35 KOCTHMH, sanoJiHeHHimaE seskoctbk) go BSBemeHHimdE ^CTEoafAE 
nepefl ^eHTpE^yTapoBaHEeM, oorjiacHO E30c5peTeHHE), nposojEbHHK 
■ paspes; 

cnr, 2 - TO se, b nponecce ueHTpEroynipoBaHEH; 
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too 3 - TO ae, nocJie neHTpH^ympoBaHHHo 

jTy tnumi- BapmHT ocymecTBJieHiia iisodpeTeHHfl 
UeHTpEq^a mi yEaJisHSH -.BSBemeHHHX ^ctku es simi'.ocTn, 
np^'iememasi jyw oTseJienna KJieTOK h o6jiomkob KJieTOK E.coii 
5 sapaaeHHHX $aroM m3 ot iQrJiLTypajiBHofi cp.^. co^epsameii cbo- 
dosHHe $arH lillSo 3Ta ^eHTpH5»3rra cojiepKHT poTop I /chToI/ c 
BepTHKajiLHot ocLK) Oj-Oi BpamGHmo B poTope I ycTaHOBJieHH 
ewKOCTH 2, Ka^afl h3 kotophx .HwieeT npoflOJiroBaTyK pasneJiR- 
TeJiLHyio nojiooTB 3, npoflOJiBHafl ocb Og^^Og KOTopo2 HaimoHeHa 

10 K OCH Ot-Ot TaKHM OdpaSOM, HTO nepH^pHlHaH OTHOCHTeJIBHO 

OCH Ot-Ox ^acTL 4 pasjieJiHTeJiBHOii dojiocth 3 pasMemeHa BHine 
ee dJiSsJieHcamet k och Oj-Oj nacM 5c toocTB 2 saKpHTa npod- 
Kofi 6o KpoMe Toro b ewKOCTH 2 BHnojmeHa dojioctl 7 bjw cdo- 
pa ocaHweKHHX ^acTim. pacnoJioaeHHaH HHKe h ^;ajiLine nepH^epm- 
15 HoS ^acTH y pasjiejmTeJiBHot dojiocth 3 h coodmeHHaji c HeUo 
jyK saKpenJieFJM ewKOCTefi .2 -b poTope I cJiysHT KpHinKa 8 Ta- 
pejiB^aToro Tunao KpHnuca 8 saKpenJieHa Ha poTope I nocpeH- 
ctbom coesHHeHHH 9 BiaHT-ratKa ycTaHOBJieHHoro coocHO poTO= 
py lo PoTop ycTaHOBJieH Ha.:Ba3iy 10 jiBiiraTeJK (na ^epresax 

20 He noKa3aH)o 

BameonncaHHaff ueHTpn^ra .flJifi Yjj^ajieBJSR BSBeineHHHX ^o- 
THU H3 EiwKocTH padOTasT cJiefly^mi odpasoMo Emkocth 2 sa- 
noJiHHKT npur^epHo nanoJioBW KyjiLTypaJiBHot cpefloS A c KJieT- 
Kar^H H odJioMKarM kjistok E.coii , sapaKeHHiMH g;aroM MI3, 

25 K ycJiOBHO noKasaHHHT.! na fiHiypax TOxiKar,iHo Hocjie SToro gm- 
KOCTH 2 saKpHBaiOT DpodKaMH 6 H gjHKcnpyioT HX B poTope ± 

KPHHIKOt 80 POTOp I /cI)Hro2/ BpamaKT CO CKOpOCTBK) n = 8000- 

lOOOO od/MHH B Te^eHHe 5-10 mwTo Hoji; jiericTBHCM ueHipo- 
cHJi KJieTKH H 06JI0MKH KJieTOK E. coli nepeMeqaDTCH 
30 OT OCH Ot-Ot BpameHHE poTopa I BBepx b CTopoHy nepHg;epHH- 
HoJi ^CTH 4 passe^TeJiBHOfi do^iocth 3, h3 icoTopoH nooa- 
iraiOT B noJiocTB 7 cdopa ocaHUieHHHX ^acTHU, r;;e $opMHpy- 

oca^oic 3 Ha nandojiee y^eHHoii ot och Oj-Oj BpameHH^ po- 
Topa I noBepxHocTHo HocJie njiaBHofi ocTaHOBKH poTopa I /q?Hro3/ 

35 OWHHaH OT KJieTOK L.COli H HX OdJIOI^OB 

v^KOCTB A, coflspsamgDi TOJiBKO cBo6oaHHe MIS. noK se^- 

CTBHeM CHJI THHCeOTH CTBKaeT HO CTeHKaM passeJiHTejiBHOii HOJIO- 

CTH 3 B ee djmsjieTKamyB k och O^-Oi BpaineHHH poTopa I nacTB 5, 
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a "OcwoK B KjieTOK E.coli a; hx odJiORiaoB ocTaeicH b nojiocTH 7 
jcjui cdopa ocasfleHHHX ■qacTHii c fledojEbniEM KOJm^ecTBOM i^jib- 
TypajEbHOH siaiKocTE. Tekhm odpasori nponcxDjiHT caMonpoHs- 
BOJEbHoe npocTpascTBeHHoe OT^ejieHHe KJEeTO^oro ocasKa ot 
5 KyjDbiypajiBHofi ehhkocth. cosepsamet HeodxosHMHe SJis jtajiBHeS- 
mero HccJieHOBaHHfi o^tmmeHHHe coarn MIS. 

npoMHUuKHHafli nprn^enmocTB 
...Handojiee ycnemso HacTonmee HsodpeieHHe iviOKei dHTi> 
HcnojEbsoBaHo B dEOXETvOiH, MOJieKyjisLpHot dnojrornjzL, dnoiexHO- 
10 JiorHH, MeHHmme h R'pymx. odJiacTax HayiCH h npoMHUuieHHocTE. 
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^WJIA IISOBPETEHI^ 
UeHTpiigr/ra jj&ieHm BSseffleKHHX ^acrm H3 SHfl^cocTH, 
co^iepsamafl poTop (I) c :BepTnKaJii.Hoii ocho (Oj-Oj) Bpa^e- 
HHS, B KOTopoM ycTaHOBJieHa no MeHtmeii wepe OflHa ei/iKOCTL , 
5 mvie^aH npo^ojiroBaTyK) pas^teJnuejiBHyK dojiocti, (3) , npoBOJn.- 
Han ocB (Op-Oo) KOTopoS HaKJioflena k och (Oj-Ox^ Bpa^eHHE 
poTopa (I) , 0 T E ^ a K) m a H c H tcm. nepna)epHfiHaH 

OTHOCHTeJILHO OCH iOj-Oj) BpameHHH pOTOpa (I) ^CTB C4) pa3- 

sejmTeJiBHofl dojiocth (st pasMemeHa BHme ee tosjiesaqea k och 
TO COt-Ot) BpameHHfl pOTopa (I) nacTH (5) h b eMKOCTH (2) bh- 
noLeL noJiocTL (7) wni c6opa oca.weHHHX ^cthu, pacno^osen- 
Haa Hime h BajiLiue nepK^epHaHOii ^cth (4) pasflejmTeJitHOi^ no- 
jiocTH (3) II coodmeHHafl c nefi. 
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• 6coCjL!3 KaTOropviM CCU.IOMHbiX AOKyMfeKTO^i-: 

A* A0uy»'9HT. onc-SAeyiHKJmHrl OJiuxft ypoaoitu tbx- 

- OTHOUMMMJ! K npoAMory noMCKa* 

Gorisc r^itsw;"! nuTCMrHUJi AOicyMGHT, i:o onydAH- 
Kos'c-HJiuti Kn Aaiy KSv-iAVHapOAHCft iiOAa^'i m/ih 
noc/io 

1/ .»iOKyi.-nMT, noAfiOprajoiuMH comhohh!o nrinTBsa- 
* ' iiv.ofn) Mil n:;;:opWTST. HOTopun npiiCOAHTcn 

c i;^/i*->^ ycianoeJiOM^n a^tu nyO/:v.Kai;v;M /ipyro- 
ro ccb:-iOs:\-'-o Af^-Cr-^^s^va, a TaiOHo c APyrnx 
Uq;ipx 0^^^^ Yicri3AH0). 

.O* AOJ''y^^'-^''T. oTKOcruv-iricR K ycTKOi^y paCKpblTKJO, 

lt^pw.«^.*&Miiio, Dbicrfte*rto M T. A. 
P" Aouyi/^f'HT, cny6/ujK0ivaHMb(;l AO astu u*»;{\nn«a-- 


.V' 


CojxeB nosAwwH AC*>yweHT. onvr^rrMitooaHKuf^ 

nocA& AaTbi MSWAyi^'ir'-^AHcri noAaMM w/im 
.fiaru npMopiifGTa i; no iiGpOM?uu<:i ca«aicy, i:o 
npHeeAeHHwfi A/in noHMM.aHHf: npHHa^na i\nv\ tco- 

pHM, Ha KOTOpyX OCKOaWFiaG TCP HiCSpOTfciHH;*. 
nn!Cy^*«HT, MMwKHHMf^ .MAKr^jOno9 G/li'.SKOS OT;:OUX>- 

Kv*.© « npoA^*.r»Ty noMCKa; :;e:ju/ist:i-*ca ksocSpotchhs 
He o6-n£Aa8T HoaM3H;jM %i H-joGpaiais/itcKHU 

ypOCHSM. 

AOKyweHT, MMSJoiMHH Han6o/iC3 6/iwsKce oTiioii;e- 
line K npoA- nry noJta^a; aok>;*'^»t r. cow3Tf:H:^« 

TfiMH rlC^po4rtT i:3cn5r>9TaTv/^!>r,i;MH ypcaoi-isi sana- 

/lOHHOrO tCSCetpSTeHMfl, TyftOn CC"CiTc1ir/!e AO'"'?*^' -"^ 

CbiTb os^?5H;\iio A/iH a;iu.i, oUA:./ia^:)U^^*»'C) nc^Hii- 
i;;i>i5iM o fi,SLWvy?i CKi/urcTii n.'^Hititii, 
Ao:;yf.:^rHT, r..ir*r.:ja»:iAc]i «!/:c!-»c^; oAi^oro k Tcro 
>KO naTCHTi:r>.'o cc: r.crr::. 


"'■■""'23 JiHBapfl 1990(23.02^90) 


l/?o.;;tAYnnf*oA*JW*'* iiOMatoatiM oprc:H 


I3A/SU 


,'['•^3. oTnpaBKvj niCTO/tmoro ot<3tu o MCrttAyHf^pOA- 

^rfelpajiff 1990 (27.02 .90)__ 


1 , , 


npAHWCb yno>.i;oM.o*-«eHHoro iinua 

-^j C^ _j C^ H.fflenejieB 
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